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[0 0 0 l ] 

^^z^tn^m^fcytm^mm^mizmv. ^<omm 

\z-#.7tmm vxmfcz nzyex. v v v u - v xm^t 
tv><fem.-ftmzmrz>. 

[0 0 0 2] 

* v xyt^n^rm iz£z>jvt?7y'(-zm&i>fc=#. 
7tmmuaT.^miz^^tixmmizmmLx^ft. ■?■©, 

MSitfc5¥#*DRAM (Dynami c Ra 
ndom Access Memory) ©ISSBiPX 
t>, A-TM'JfCfie</V3^Wfc*3j;^4fg©^-X-rit5* 
Wt^misfa. VfrV. ^-fttt, 7fcflnXSMI5IC:fett£ . 
laffiCifeSISI?- (IllOOnm) ©[8118. C<7)|S 

■T ^. *^.M#14^c <»: «ttf|g© i <t ^ W«* 
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M^TSscistaifs (i) ~ (8) ©t>rn 
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ftMii-rz (1) ~ (8).©tim*McE«E«)t8ltg1*^- 

[0 0 0 8] (13) MG^ttttftOT* 1 . #«SSS 
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(8) o^m*»iceitt©«tett^-yfliifi#:. 
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(15) . WEit^fe**^Uy5 1 >fe*, &JS$S#fe 

7* D ->7 = >««M*:*v6a«n* 1 «W-k®, 
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(16) liflEffi&©iiffl?l<D5*>4>&< <hfc2O©BS0 
'.l>«u'tS»«tt5 (14),.ittt (1 5) Ice«E© 

so «figtt>-y*ififci- 
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— »*««LT^*Jlt*»*i:-r* (1) ~ (19) 
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(22) IftEVtttttTOftf'. fcJRfttt^T?** CiS 

mmttz (2D icEWcttrtBtt^-yflUft*.' 
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(3 0) t(lE-f^->e#tt«*J(A«. C 
£*®W.t?Z> (2 9) KEWOJtftlElftJlf^Sfctt* 

(31) (1) ~ (2 5) {cE®©«ttgtt^-y«jl^ 
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[0 0 11] 

-rs. ft, *wmi:*^t r~j tt*oj»«»cE*s 

5 0~6 0 0 nmffi^SSAi 10 0 nmHit355I 
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rtfisnfc^swMRtM* tzm-rzz £&&&£-? 

[0 0 12] S-f. *f6W<D««Btt^y«ifi#03£»* 

a*. Mnjlj ^. <t»>©s§ifcft£) SrW-f-s. 3t£N£ 

UTTf*fc±/«ififlcTf*0; ASM K 

t?S*. — j&A9tc«. R»feJ:tfja[»«o^W (# 

^tf^ (*«w*ft*«krfflir«W*ft**tr)..'bOTr 

[0 0 13] WTLflD-PSitt. «mollP»<t|iyyft 

SIStfttS. BfJE*ffla»PS« 5 0 ~ 6 0 0 n mt 
ft*. Pl^5 O nmKTtftii. IB?Ll*i^0>*«M* 
fRt£?0WA£%*«fBffefc«. dg««6 0 0 

(C&^T. Pl(i 1 0 0 ~ 5 0 0 n mt*5« l 
^. lifJEiiffl?l©giS£«. 1 0 0 nmEimS. 

»SjJtl0 0.nmaTT*4t. rtfiSns^iMt 

7tS&5A<. ffi^tt, 200-2000 nmWSl 
<. 4 0 0~2 0 0 0 nmAU0!if$LK 
[0 0 14] «rEIB?L©PS (R)'tc**-r*j»* (L) 
40 ©it (L/R) S7X^ hJt££tt?£&. iSI?L 
fflif*L ( ^7X'<J' hJt«2~2 0 OT'ftO, 
1,^7X19 httf42~8 0 7*5. (it. gHfr9"«J:3' 
K. HBRLrtK— MESH?L 
rtfc¥#fc«tt^S#A-r*«£tt,' ME— 

[0 0 1 5] «fE5tj«fr«»#-*-**»oai?Ltt. awe 
1I41TH8, 2 
50 lTuai>ctS<Mlit*. mE3t»flst4. .WEM» 
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Afltit £ 7E2/£T 5 «k 5 (CHS B tcEg $ nfcBW& 

[0 0 16] IWE*?Ltt©ifK.*»f*, «0?L#©IBP8i5 

*«OTff*li>» WE#?L1t<0H©^S«®»l XM7L 
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[0 0 1 7] ME*?Ltt©iiJfc:m**»JL©?™BflE 
0 ©«B7L©C) • «. ifi«. 4X10 , ~5 
x i o "my c m'Tab 0 . if * L < it 2 x 1 0 1 0 

Hlf'yflil 0 0~8 0 0 nratiO. itJff^U^H 
•y^li 3 0 — 1 0 0 nmT*5. 
[0 0 18] #3WCiliT, met»#*«tjs*i 
o— Ski o o^-y^-h;u-y-< x*©«a?L©E?'Jtt. 30 

y ^ 5 ^ ^ -sic j: o t » u je>rsR^e<)fc« ssmt & 

ailM«ftS**tt»r*C«i:TfP«-r*Ci:*<Tr**.. 

'ififrSBaS-rs^rtetbT.- H. Masuda6.Sc 
be nee, 2 6 8, 1 4 6 6 (1 9 9 5) C*#Sft 40 

JSWicfclffSKaWi-e**. H. Masuda 

6, Advanced Materials, 12, 4 
4 4 (2 0 0 0) {CfB«$n-5^<T ; t>H^?LK^-y 

S. ... ' 
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ffl*>*£i**T?**. £ i5>K. *JIIi¥6 - 2 0 0 3 7 8 
©^?Ltfei?fit#, #i¥8 - 1 8 6 2 4 5-*H*«JCSS' 

#fig# ;£fg[8 t L Tffl ^-5 # S . 
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[0021] *mwxm^zm.mmmiim.m*m-o3m 

, '>Vtl, MitzsJU^-OA, S iC. t- 

7o> (s^k^) ^cif ; mm.miz&m&<D^mttmts 

h&t* : ¥#fl££$tf£JMMt4fc*m.fc IT. T 
i 6„ SrTibi, ZnO, SnO,, InSnO.. 
Nb.O,, WO,, CuO, CoO„ MnO„ V,O s 

7n#«j&ft^*li:bT, CdS. CdS. ZnS, Ga 
P. GaAs. InP, FeS„ PbS, Culn 
S„ C u I n S e ,fci:\zRig.2nz>^t>Q>&fc& ! ®) i t 

MiB. XX. ^^>. ^>^x^>. 7^5- 

T ; t> K?cif ; ***>f en*. . 
[oo 2 2] *¥£Wizm^*>tizisftBZ3i&mt. m-<D 
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fc. &R©*;HJ W-f h* (WAHfflMMIj. fltfttt. "t 

[0 0 2 3] 5p«tt©»tt**LTV>* 

Kttl 0 0 nm-2mmT»0. «fc U< tt 5 0 
0 nm~ 1 mmTfi 0 , $ 6 K$? $ U < « 1 ~ 5 0 0 u 
mT-&9, *t>iff*L<tt 1.0-100 ftmT$*. M 

L. #jmL4>*6l2. ttCMTLiofll S &-€-'OTI=EB 
S*ifc**?LttoJB'ofli*i©^M-K:a:*. WESSON* 

feffitK (IP!ngPcoffi®*>^tr) 14. fflKBlmm 1 
-lOOcm'TM, «fc 0$f £b< « 1 mm ! ~ 1 0 c 
m^TT?**. 
[0 0 2 4] AJC. *«Wlcffll»6n**##«*S[^»c 

(SSiEtt. tffiftt, IE?L£#tt, S£#14ft<i:) . 
IE?tf£ft, Photovol t a i c fc#tt££) . « 

[0 0 2 5] LTtt, 

*«Ttt»ti/T. tcnq (fhvyjy^yy^^ 

» . TTF (f h7?77M'l/» . TTN <rr h 
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[0 0 2 6] LTtt. ->Un>. 

•>A©<fc 5 : I I I — VJMfcllj ; 

?^>. xx. Mia, is, ?y>/7, ; r>. v^n—v 

A. A7z^A. Xhn>f^A. -f>v^A, -fe'J-? 
A. -f-^hU^A. 7>^>, /tty^A, -t7Sfc 

[0 0.2 7] *MMtftWH:ff*b^*i#i:LT; 
20 #SB, IB, Wt. 7>ft>$fettt:xvx 

A, -f>>"j?A. A K5->Al?©U >it®> ; #U ^A- 

■^A. #U^A, -Ov^A, M. -f*^, fflt^*5J;^ 

T. CdS, In P. CdSe. CuInS,. Cul 
30 nS etWmznZL^. LTte. Sl^ 

[0 0 2 8] SUC^flcft&^OfPfiJSfetL-Ctt, 
^*<D rVjU-y^ftw^.^j T^^^att (19 9 8 

4 >>?&ffii (1 9 9 5*) mzmwitoVK-yjim. 

•&^<h-9"'fX^ffifiJPj , i3 5t, ^9 . 

40 ^. 1 0 1 2~1 0 1 8H (1 9 9 6*) iZ&MWfr 
-V)l<t£tf&2iH,K Sfc, De gu s s afttffflfth 

[0029] mm.^mww&.^mit^^xDw,^. m 
© mit^?> ' ftttjtjcfflaiBj aastttJJK'd 99 

7*) kiEfloaftjS^J:^****^^**^^*)^* 
50 • ^-y • T^U73> • t7;7^ • y*Hf-<- . ^8 
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OS, ^12^, 3157-31711 (1 9 9 7^) 

•Vf'JT^X, S10#, 19^, 2 4 1 9-2 4 2 
5HlCfB«©^fet>»*L^. A. T. Wo 1 

de i, Nanotechnoiogy, STT 
Netherlands Study Centre 
f orTechno 1 ogy Trends. ppl 
4 6- 2 1 4, 1 9 9 8. T. O. Kim€>, 
Aerosol Sci. Techn. , 2 9, p 
pi 1 1 - 1 2 5 (1998) \Zitmm*&ft&'£ 

[0030] *RWTzm^z>¥m.wmn^-te&m-cmm 

j &ffi»wm)is (200 
1^) cifRsnTkiT. *%^tct>jgffl-e#^. *a 
w-efflt^ifjgifeijioaatt. iLiEroxttKefcsft-c 

^ ^ > 3% feSS. ; 7 ^ □ ~> 7 x >*3 <fc Zt&JM 7 9 d -> 
7=->mmte> Rufc'fcTUi^Hgtt. ?DD7^;H5 
^tr&S^Xf'J >Kf## ; ft*. 
>&5?ttt. ^Jk.«#^^1 1 - 3 5 8 3 6^. #i¥l 
1-158395 #. ftifl 1 - 1 6 3 3 7 8^, & 
fH¥ 1 1 - 2 1 4 7 3 0 -5f . ^IPJ^F 1 1 -2 1 4 7 3 1 
f <D&£j$g> *5&ZfimmZ%?8 9 24 1 1^, R911 

8 4 m<D&mm&\zmwL<D&Mtfmi eft*, rfte 

OfelR©-&^ffil30VvT«. 17 • IA • /\— V- (F. 
M.Hamer) W r^f nir-f ?U i/i' • n>/V7>X--> 
7->y-f X ■ 7> H • U W-r--r H • n>/1^>x* 
(Heterocyclic Compounds-Cyan ine Dyes and Related 
Compounds) j . v a > • # -f U — • T> H • V>X (J 
ohn Wiley & Sons) it-XjL — 3 — ^, d>K>. 1 9 
6 4*PfiJ ; • IA • X^ — T— (D. M. Stunner) 

r- fcf v 2X • -f > ■ mm-V-^ {"J'^-^SXhU- 
(Heterocyclic Compounds-Special topics in heteroc 
yclic chemistry) j . f8 1 8 M> £S 1 4 IP. SI 4 8 2 
-5 1 51, v'a > • U— • T> f? • +r>X* (John 
Wiley a Sons) #.-=.a.— 3 — fr, D>F>. 19 7 
7^t"J; TayX- ^rSXh'j- 'sT^ 3 
>A*7>X (Rodd's Chemistry of Carbon Compound. 
s)j 2nd. Ed. vol. IV, part B, 1 

9 7 7TIJ, ffil 5#, 136 9-4 2 21, XJHrfcfT 
• +r-fx>x • yZ- t> >/tx— • -f >^7 (Else 
vier Science Publishing Company Inc.) thFJ. — ^ 
-3-i/ ; ^SltWSS 1 , 0 7 7,6 1 1 : Uk 
rainski i. Khimicheski i Zhurnah S-4 Of , '^3f. 
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2 5 3 — 2 5 8H ; Dyes andPigments. 35.2 1#. 2 2 
7-2 3 41; t5±ZSZ.tlt><D$:mzn\mtEtlttm\Z 
^t'l'ISm^ftT^*. 
[0 0 3 1] tlfJiSit^ejicD^-e*). 3tSSttlC^ft* 

*Ittt4 9 2 7 7 2 If, 34 6 8 4 5 3 7^, 1^5 
0 8 4 3 6 5f. 1^5 3 5 0 6 44^. 15 4 6 3 0 5 
7^, H 5525440 f W«-^iSffl», ^rW¥ 7-24 
9 7 9 0^, 1 0- 5 0 4 5 1 2f, #^#fF9 

8/5 0 3 9 3^#©#&«KB*3ft**#e**«# 
If eft*. 

[0 0 3 2] (#3t!g5g) tfSfrXCAft* 

tt«fi*«flJ^T. ¥##«tt^F*-tft*ftfe#it« 
U ^ft€r«ffl?Ll*5tCSiJ^ICrta^-a-T ; b<fc^. 

£zfm&mftmmz*n?n&m&®t<nrz¥m&®$L 
&si±* ££*«-?**. «re**o«?L**e«3t«.JL 
smzmmizmm-Tzz. tci 3jBfi©3t£*? 

[0 0 3 3] *aw-C»4. iffSfe^it^fC, lf!g<£>#) 
^^&S-r*g6<JT*S-a(7)ft:^-#l$:, *ffi7L<DF^gP. fe* 

y>K##. t7h+y>iiift:, e*py 

7iDt>Si»#, ^JSSEDTA^fr. 7^-U>!^# 
TCNE. TCNQ, y m JUz^7>Zf)V— tz£<Dzs7 

-tlx, #u-f=H. TpytfP— #u (x^u> 

rl/75'l/-h) , #UXM>,.#UX-r;k 
X^U->. #U*— (TJl'+J^n+D- 
» . #U7-U>. #U7tfl/>. #'Jft7i> 
^Sfls:. ^ 'J X • * U 5> y >*3 «fc CXsP U v 7 > © 

7)1* JUtfU ^5>. J^U (p-7x-l/» 
^S^. #U ( p-7xXU>t*xl/>) 

»t#'. DNA, RNA, M.; «M(3K 
+^>. 4hU->, k'^-^>, 7bv>, WSiffllfe 

[0 0 3 4] *«W©tB«tt^-/«ift{*:»c4s«r»T. SfffB 

«Sfrf2«ffl?Ltrrta^ft^tt®-c^*ft*. 
stiicastufcSki o-^y~s:i o ot;*-y- 
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izmXT -Soffit LTtt, ttre^fcfcMH 1 ©****^ 
tt. S-T. 7;u = x^A»«©#«ttK<ko. «ffl?Lo« 

'>{fc6tt*©**S«i*fc £ C J; o T# A Lfc»fcllKL. 

-(WRti^F * «?LC0 1*1 IC # AT -5 d •£ <b T * £ . 
[0 0 3 5] imKrtfiSftfc¥»#«*iH t *fctt6* 

tc^sBS'ft, *5«fccxdn^roiia*.^*5-a-K«fc-5H^t 
&eo&jiitm&:£) a*#^-r*H>Efl:T*oT 

CO 0 3 6) ME¥«fMRtt?«0B£fl:l2. «r 
^•(WHft^ftllBWfLrtaitKWAUfcflk. ¥##a 

**«£*»«i&0&8t££jii. swawtHis. 2 0 0 

CO 0 3 7] ¥WMklt?«a. WEIWLOrttfK*^* 



(8) 2002-353432 

14 

— U->. *5«fc^*-^>^-/^a.-^*i*^T-^-i). $ 
fl»W £felt $ tittSc L fciffiTp * L T ^ 5 C i AW 

«B?Lrt»c#A-r-5dt-e, iH?Lrt*ictj^T»E*»#- 
20 co o 3 8] ¥mtmn?tzi*&&m&iAmitit&z.t. 

HWKtt. 2lWSft^i'^Ct^Tt5. l^tt, 

tLtii fe*o»*+»c 3Eftiz%.mLfr¥m&®.$L 

*»*a 

/s cd tt se,m o ®.m%< \z m i >e n z> &mmmv> mm 
)v. s<.>z?)iT)vi-)im , nhu;na (7,-feh-h 

, x— (ylfM-rJl'. f h7tFD 
7 5>«) . •^^^XM+vK. (N, N 

-y^f J^A7 5 N, N-^^^;U7ir^ 5 H 
m . N-^*KniJH>, 1. 3 -y/WH 5^ 
50 >/«J->V>. S-^fM+t'/'JyVX XXrJH 
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i?3L7)i. mmx.^u>. sum-fun v>m . ty> 

£Ht** (^+it>. 5i*x— T\>k ^>-fcf>. hJPx 
[0 0 3 9] *%^«tatgtt^-y«jfi#:*. 
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10 



ft * #J £ M# *> L < t L T# A L CD 5 . 

coo40] *xncftA>ra&tfttt&weft<Efl 
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Ry 1 

(Y-a) 



Ry 2 — Ay^Ry 

Ry 3 

(Y-b) 



[0 0 4 3 ] . HE— jftSC (Y-a) f . Qy'tegPftf" 
^ <h * K 5 £ « 6 *^co^#^* * > L #S 

SK±©IM^fcJ;01«^^n-5co*WS LU. Qy'i: 
«t»)»j5R*n*5ji!Rtt. ^tJ-y— ;H8. 9-7*/— n> 

*/-*«'*fc»4-f - 5^-;i'fltT»S©J&*«fc?>#SU 40 

[0 0 4 4] ME— IRS (Y-b) Ay'ttS^ 

[0 0 4 5] WE— lea: (Y> a) . (Y-b)*5«fctf 
(Y-c) cfcORy-'-Ry'tt-en^hffiSLlCSgi^fc. 
tt«l««07;l>*;P* (»SL<«^^JM^1~2 50 



[0 0 4 1] £TF. *«WCfi|ffllir«ft««f*»**t»0 

( i ) mn&mmmn 

095/18 4 56 - 259543* 

n.m.it¥, «6 5 t, 11^, 9 2 31 (1 9 9 
.7 30 ^lCEiE£*lTlA-5tfU S/*-^A&, -fSy/U 
Atft. h U 77'J ^A^cofE^lcOH^^**^^ 

Tte. TBHK.(Y-a) .'• (Y-b) *>J;tf (Y- 

[0 0 4 2] 



.4 .- 



,3 I 



RyV+^Ry 2 

Ry 5 Ry 4 

(Y-c) 

-fv^Dtf;H, ^>^a. ^*->;pa. ^^mu 
a, 2 -x^;p'\4 i ->;i'a. t -^^a. x->;p 

a. K^v'^a. rh7f->M, 2 -^s+ 

a. ^^'jo.I'SS. ->.^o^+'>;ua. ->^p^>^ 
;i/a^). . *t'»«H*ftSfctt«iHiftto7;uirx;ua (Jf 

*L<ttUl*B : PK2~2 4. iItt*oTfe.^itt 

L, «t0»SL<tt«*jBT*2- i 8c7)T;^;ua$ 
fc«^^H^2~i scoz^^-x^a^feO. 

$L<«^iff^&2~6«7^*^aT&£. 
— aSiC (Y-b) 4 , ©Ry'~Ry'CD'5^2^^±^S 
iJfraiiS'bTAy , *^tr#»S«lSR*»J«^"C'bJ; . 
,<. — UftS; (Y-c) tfflRy'-Ry'O ?^20^± 
*«S ^ »r L TS^it L T t> «fc i» . 

[0 0 4 6] IflE— flSa: ( Y - a ) . (Y-b) *3 «ktf 
(Y-c) 4"COQ y 'feitfR y '~R y 'liiiSSt 
ltntt)J:<. ^fSb^ai^acO^libT^ Any 

( f , ci. Br, im ->Tya. r*3.+ 
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£$) . *;i//n ,; &<;ps (n, • n-^^^u*;^*^ 
;u*«S5) , T)\s*)\>3i x^;ws. rfu\L)\> 

[ 0 0 4 7 ] ■■tWMftjt (Y-a) . (Y-b) Sfcti* 
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* (Y-c) {zkOmZtlZit-Smt. Qy'£/tfiRy' 

coo4 8] ztizommmz. mmr-mm^x*. 2 

«. Any>fc||-f*> (CI'. Brt) . NS 
C\ BF,\ PF,-, CIO,'. (CF.SO,) 
,N\ (CF.CF.SO,) ,N\ CF.SOr, CF, 
10 COO', Ph.B', (CF.SO,) ,C'-<f*«»Sbfc» 

mt.vxmif en. (cf.so,) ,n-^^:«bf,-t 
[0 0 4 9 ] *¥£W\ZfF$. L<ffl^en-5^stm»*^ 

A-6fWIE£n5 WCte^. 
[0 0 5 0] 
Ht 2 ] 
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(Y1) 



(Y2) 



(Y4> 



(YB) 



o 



N+ 

I 



a 



I 

C<H 9 (n) 



I 

ChfeCN 



C 4 H 8 (n) 

Or x . 



1 

C 4 H 9 <n) 
H 3 C- N ^ N ^C a H 5 
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Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X=N(S0 2 CF 3 ) 2 
Y1-4 X=PF 6 

Y2-2 X=BF 4 
Y2-3 X^SOjCF^ 
Y2-4 X=CF 5 COO 
V2-5 X«=SCN 
Y2t8 X=CF 3 SC^ 

Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X^NCSOaCFJa 



Y4-1 X=l 

Y4-2 X~BF 4 

Y4-3 X^NCSOaCFafe 



Y5-1 X«! 

Y5-2 X=BF 4 

Y&-3 X=N(S0 2 CF 3 )2 



Y6-1 X=l 

Y6-2 X=8F 4 

Y6-3 X^SO^CFak 

Y6-4 X*Br 

YB-5 X=CF 3 COO 

Y5-6 X=SCN 

Y6-7 X=CF 3 SO a 
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<Y7) 



>N -^ChfeCH 2 o)--CH, 



(Y8) 



(08u-CHT N> 



(V9> 



(Y10) 



> 



(CHaCHjOfcCHjCHs 

/ 
N 

X" 

N + 

\ 

(CNzCHjO^CH^CHj 



(CHaCHzOfeCHs 

/ 
• N 

^-CHzOCH^CHjOCHj x - 

"N + 

\ 

(CH 2 CH 2 0) 2 CH 3 



{CH 2 CH 2 0) 3 CH3 
/ 
N 
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Y7-1 X*l 
Y7*2 X=BF 4 
Y7-3 X-N(S0 2 CF3)2 
Y7-4 X==CF 3 COO 
Y7-5 X=SCN 

Y&-1 X=l 
YB-2 X=BF 4 
YB-3 X=N(S0 2 CFa) 2 
YB-4 X=PF e 
YB-5 X=CF 3 CO0 
YB-6 X=SCN 
YB-7 X-CF3SO3 



Y3-1 X=l 
Y9-2 X*BF 4 
Y9-3 X=N(S0 2 CF a ) 2 
Y9-4 X=CF 3 COO 
Y9-5 X«SCN 
Y9-6 X^CFgSOa 

Y10-1 X-l 

Y1>2 X=BF 4 

Y10-3 X-N(S0 2 CF3> 2 



Y11-1 X=M 

Y11-2 X=BF 4 

Y11-3 X-N(S0 2 CF 3 ) 2 



[0 0 5 2] 
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(Y12) 
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X X _ 

r=\ * +/ === \ 



Y12-1 X=l 
Y12-2 X-BF 4 



(Y13) 



Y13-1 X»l 

Y13-2 X"BF 4 

Y13-3 X-N(SO a CF3)2 



(Y14> 



a 



'CsH 13 (n) x ~ 



Y14-1 X-l 

Y14-2 X-BF 4 

Y14-3 X=N(S0 2 CF3> a 



OH 5) 

>C" X" y _ i 



CH3 



Y15-1 X=l 

Y15-2 X«BF< 

Y1S-3 X=N(S0 2 CF 3 h 



(Y16> 

X + 
HjC-N 



=v + X 



Y16-1 X=l 

Y16-2 X=*BF 4 

Y16-3 X=N(S0 2 CF 3 ) 2 



[0 0 5 3] 
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CHjCHa 
(Y1B) CH2CH3 

HgC-N— (CHjCHaOhCHg x - 
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Y17-1 X=l 
Y17-2 X=BF 4 
Y17-3 X^KSOaCF^ 
Y17-4 X=PF ft 

Y1M X=l 

Y18-2 X=BF 4 

Y18-3 X^NCSOaCF^ 



^ 19) (CHaCHjOhCHa 
HsCfOHaCHjCfe-N— (C^CH^OhCH, x~ 



H a CH 2 C--1|?-CH 2 CH 2 0 



(Y21) 



HjC^ v C 4 H 9 (n) 



Y19-1 X=f 

X=BF 4 
Y19-3 X=N(S0 2 CF3)a 
Y19-4 X=CF 3 COO 
Y19-5 X=SCN 
Y19-6 X^CFaSCb 



X»l 

X" Y20-2 X=BF 4 

Y20-3 X=N(S0 2 CF 3 )2 



Y21-V X-l 

Y21-2 X«BF 4 

Y21-3 X=N{S0 2 CF 3 ), 



(V22) 



' C 4 H 9 <n) 



Y22-1 X=l 

Y22-2 X=BF 4 

Y22-3 X=N(S0 2 CF 3 >2 
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CY23) 



(Y24) 



HjC-P— C,H e (n) 
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^23-1 X-l 

Y23-2 X-BF 4 

Y23-3 X=N(S0 2 CF 3 )2 



Y24-1 X«l 

Y24-3 X=N{S0 2 CF3) 2 



KaCHiCfOHaCHaCk' 
(Y25) 



(CH2CH20J2CH2CH3 



0 



(CMaCHaOfeOCHzCHa 



(Y26) 



Me 



Et 



Mo % 



+ 

I I 
Me Me 



Me 



Y25-1 X=l 

Y25-2 X=BF 4 

Y25-3 X=N(S0 2 CFa) 2 



Y26-1 X=i 

Y25-2 X=N(50 a CF3) 2 
Y26-3 X=BF 4 
Y26-4 X=PF 6 



(Y27) 



Y27-1 x-r 

Y27-2 X=N(S0 2 CF 3 ) 2 
V27-3 X»BF 4 
Y27-4 X=CF 3 COO 
V27-5 X-SCN 
Y27-6 X=CF 3 S0 3 



[0 0 5 5] 



[ft 7] 



(Y28) 



(Y29) 



CH 3 '' 



[0056] mmmmmmm»iz\i. mmzm^u^o 

JsU:'-?**©***?*^. Sit,, it <D -5^. 5 0Ri% 

* c'tats e. i:J?$Lu. mm^M.^M \zav%&mia 

Ri&j£#l±#(C*fLT0. 1 ~2 6ttXT*&*0>1fitt 
$L<, 0. 5~5Mfl:%-e*-5CD.*iJ;0jff* L-^o 

[0057] (2) mmm 
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Y28-1 X-l 

Y28-2 X=Br 4 

Y28-3 Xs=N(S0 2 CFa) 2 



x - Y29-1 X«=l 
Y29-2 X=BF< 
Y29-3 X-N(SO a CF3) 2 

OVItyoii LTfiL [ I, Nal, KI. Cs I. C 
TliLiBr, NaBr. KB r, C'sBr, CaBr 
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Polymer Electrolyte Revi 
ews - 1 2 (J. R. MacCal 1 umt 

C. A. Vincent^ ELSEVIER 
APPLIED SCIENCE) KiEffcS tlfcit^ 

Chem Soc. Japan, I nd. Chem. Sec , 46,779(1943), 
J. Am. Chem. Soc, 11 1,5542(1989), J. Chem. Soc, 
Chem. Com mun. , 1993, 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(1996), Chem. Lett., 1996, 885, J. C 
hm. Soc, Chem. Commun. , 1997, 545J::fei££nT^£ 

[0 0 5 9] (4) IEflJ**3l*r«- 

(a) mmiETiMmtft 

,N" -v?7XZ^-N, N' - t:X (4-^h + '>7x 
- (l, 1 * -lf7xr;H -4, 4 ' -y75 
> (J.Hagen et al., Synthet ic Metal 89 (1997) 215-22 
0) > 2, 2' , 7, 7' -^h^X (N, N-v- 
p-/F^>7x-Jl/75» 9, 9' -XtfDt:^ 
^l^> (Nature, Vol. 395, 8 Oct. 1998, p583-585:fccfc 
WO 9 7/10617), 1, 1 -tfJ* {4- (v-p 
- h /) 7x-W ^D^1*>0 3g^# 

mm 59-194393 ,4,4, - fc'X 

[ (N-i-t7«W -N-7I-J1/75/] t'7x 
'=ATft*Sn5 2 ««±0> 3 SiT a 2 i@JW± 

M¥5-2 3 4 6 8 1^) , hU7i^M>if> 
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> (*H4#fflFlS4, 9 2 3, 7 7 4^, ^f4-30 
8 6 8 8^$) , N, N' -y7XZj|/-N, N" - 
tfX (3-^fJI/7'xZJl/) - (1, 1 " -tf^ji- 

;w -4, 4' -> ? y^>i?co^#^> ? T^> <*H«r 

ffjg4, 7 6 4, 6 2 5*1) , a, a, a* , a' -*r 
h^^^-Jl- a, a ■ -t:X (4-i^-p- hUJUTS 
;7x-JW -p-*>l/> (^$l¥3-2 6 9 0 8 4 
#^$B) . p-7x-l/>y7 = >8»#> *H^#£ 
LTSt*»fc*«W«thU 7x— JW7 5>BI»# (WW 
10 ¥4- 1 2.9 2 7 1%^) , \£]s~)lf&\Z#mmz?T- 
$ J «***»fl«lftLfc{fc;^* 0»W¥4 - 1 7 5 3 9 

jg^Lfc3?#JK> ? T^> (^¥4-2 6 4 1.8 9^ 

- 2 9 0 8 5 , ^>zS)]s7 x.~Mt&m 

i^4-3 6 4 i5 3^S) * :7;M-u>*-e-3»7 

5>£it*BL&*><© (#W5- 2 5 4 7 3M) . 
h U 7 5 >fk^* («M¥ 5 -2 3 9 4 5 5 , 

tfx^tf ij-y;P7 5yi;7i-;p (W^s - 3 2 o 6 

20 3 4% v i) . N, N, N- HU7xz;P75>SS»# 
(ii¥6- 1 9 7 2^i) , 7xy*lf^>«litt«r 
Wt^Miy7^> 0»BII¥7-1 3 8 5 6 2^) , 
y 7 ^ 7 7Xz;l/7Xt > h U y >i#<* ®S¥7- 
2 5 2 4 7 4%^) ^{C^£n£yf#^T 5= 

[0060] mmiEiMmttmtiisXte* 

^JW7x> (Adv. Mater. 1997, 9, NO. 7, p557) , *\ 
WFfy;!/Hryft7x> (Angew. Chem. Int. E 
30 d. Engl. 1995, 34, No. 3, p303-307) , 2 , 8-~z/^*r 
v;l/T>X^ [2, 3-b : 6, 7-b' ] yft7x 

> (JACS, Vol 120, NO. 4, i 998, p664-672) m^^zif 
t7x>ft^> TpUtfP— ;U (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) , Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2,3,4 (N 
ALWA*, W I LEYWJR) IcEtSntir^jB'J U> 
£<ktf-e-<Z>K«M£, #U (p-7xXU» 

9f«#:. #U '(p-7xXU>t , Xl/» *5<fctf-t<BR 

40 f*7i>«itff©R*#, #U7x'j>M^ 

[0 0 6 1] IE?L (fr-M (iai«»k:»Nature,Vol.3 
95, 8 Oct. 1998,p583-585fcE«StlTV^ct'5tC F — 
/Oh > h DHI/t-5fc»i:, hUX (4- 

7 / P : E7xXJW T^Zi^A^\^1t^DDT>^ : t^~ 

*fr5fc*fwL i [ (CFsSO,) ,N] <£> 
50 «fc3fctfc**JDLT*>J:^. 
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[0062] (b) mmjEHM&tt& 
mwsERMm.*tft t l x « . p mmwut&m * m 

#^>vwH4fe^*-;p£S7tt-*/ta&K:i4» fesst© 
^mgw-r >it#7- > -> v =fc k> ^ d t At&g-e 

^>->-wi/©$f£L^®Hi4K&oT< sa<, — jkk: 

4. 5eV«±5. 5eVttTT'fe2>Ct*Wit<, 
£?>IC4. 7eVy.ii5. 3 e V^TT^-SdtdtjffS 

#fgwc#£u<&fflsn*pS&«fc^¥# 

£l>T\tC u I . CuSCN, Culn 
Se„ Cu (In, Ga) Se,, CuGaSe,, C 
u,0, CuS. CuGaS,. CuInS,, CuAl 
S e,&£##tf <=>n-5„ ClOcfT'feC u I :fccfctfC u 20 
SCNA«j?SL<. CuI^*t>ffSL-l>. #l£^tr{t 

LT14. GaP. NiO, CoO. FeO, B i ,0,, 
MoO„ Cr,0,f*#lf*CtAiTt5. * 

SLl^jfr-Ol/^B&kttl. OXIC-I. 0 x 1 0 4 
cm ! /V- sectf^O, S^,l:!if$L<Hl'. OX 
1 0"~ 1 . 0X1 O'cm'/V -sec T*$>2>. £ 6 
(C. 2f:«M©*«f»iB)Ji©« l *b«r>«HMSttl. 0X1 
0'~1. 0X1 O'S/cmf^O, $e»(CifSL< 30 
141. 0 x l 0 "~ 1 0 S/ c mT$>-2>» 
[0 0 6 3] *'«W03tSlH ! -»S. *fg^WtStgt£^-/« 

Kom-r^gi^Afc^^^tf ens. 

[0 0 6 4] #i£K©^f£^©#£L^flM^!®£LT 

7Kt >+>— W / - v-fe >+>— ft £©H«Hz: > -> > 
*fg^©^/£?U4flli&&£. 

[0 0 6 5] 
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WCiMI&£n-5t><zm4&t>. 

1. ¥®»LIE^J£j$o^y^Ltt#lig#©fe§S 

U>S5 6»i%, «®14Stfi%, xf 1/>^U3- 

ju3«a%^tf«^7K^fK»c. ijsem 9 9 . 99%©?^ 

5XW0fl6^SI (J9£0. 5mm. 

^cm') ^ffl^. E*iii*&£*f®<hLT«iSU 

MS 6 0 "CTf^fflSSrlEMt IT 0 . 5 A<Z>jeS8fc&4 . 

[0 0 6 6] f#enfc^ffiTJl/SX^A*««0. 3m 

0 i /L<Dm.m7k.®mzmmi<. msli sx:-?2 svo 

«JE£5#mEP2)DLT, TJl/SX^A^ScDRMSSKtM 

W\zm-&i£n 3 0 nm©&{t;7;i'3X'}A©.&J&£J£/5£ 
Lfco S4M«^SBIS^ (S EM) K±9&BI3E®£il 
SULfctCl^. AWaffil=»4. ¥*9©Pg#l 2 0 nm 
©n^W^PSP^, *iDmmWI2 0 0 nm©3£fWRiTi8 

Z>Z\£1fiVmX'$tc~ Cl©^®{C*tt*8HP*«3 3% 

Wfw, «#$?*&/£) *«AfcT;i/5-#-<o»a»fl:«i- 

1 (PactSMI) icioT, WL«¥^ol*5 3 0 
nm~6 5 0 nm©l6BT&&-57JU3xr*7 ASt^f 
Sl.fc. 6 0 0 nm*T»4ttttttna©i9#fclBm.<Di» 
5>J*i#6nfcd«. 6 0 0 nm^ffiA-5»LP^T*t4, *ffl 
?L© <*: P g iz (4 6 C\ fflllcD ffl P aWBES £ 

**«ssnja:»»-3fc. 

[0 0 6 7] 2. ffl?L©^^©l)iBi:«^S1ScO^«t 

*JLtt©«{t7;ps=.^Ak«l**»j«anfe7';i/5.-^." 
mmzmmv. MfST;i/5x^A*«*^<tuT. a- 

S50 "CTift 1 m A/ c m'C- 3£«SSS5ft-em»?rfT 

fci^*; ©Si3i««?LOfiff*» 6 2 0 0 flm*TJSt 

SI, ffl?LcDS^e<)^g!l$»4 5 0 0 nmt&ofc. Clo 

^ HtfcjJ»W4.' 2©M?LO«9]flqttE5«J*»Stt*¥* 

iDt>L<t4M / >$-&-5dilc:J;i9. «a7L©SilS^8 0 n 
m~7 0 0 nmWSefflT^X-feate^SfLfeo «ffl?Lai 
$ A. -2. H i: fC«t o T#?L1tTA 5 ^«©fe*^{fr 
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[0 0 6 8] ^CfC. Lagmu i r-B I odge t t 

W^Jg^fP-T-SCitCctO^^Lfc. SialO 
o hm/cm'<Dm<tXXmwmnm (JP£ l (im) T? 
*^^:-5BS 1 0 AtmC0/Jv««g (kf^1r;W ^. 100 

sffii o um<Dmmz£-DTmf$.2nz>Ti>'{ 
*->mmm& oejjm. ixi cm ) £ffl«L;t. c 

>««»S£. «SC*pT6 0 Ot:. 3 0»JD^SL, 

fz. ^^^Ufc^LttT^S^MAVI^ 20 

- >m®± iz mmt £ tifc. 
[0 0 6 9] 3. Mii^^n^mtemzTomm 

$f7D>7^-*- (0. 3mm) £#EA,-C*Jf6]2 

tt, z.<nm<D&ffl\z. ±Lmv>T i Otttmm&mtzLfz 

mnmfflizsv(Dni£&3ftffl8itoL. n^mizj:-? 30 
tt i oM^-^T^s.^mmzmm^rz, ^sst 

Tm»m. (SEM) T'K^LfcS*. T i O t mtL^tf 

[0 0 7 0] 4. tgigSfepfto©* 
gfeB#JfC 7 5 0 nm£-?KiR£*#*>. Wfe~l§ 
C©iRtr-^S:*-r-5ti®€l.^tbT. WTfC^-TRu 40 
mfelg (&3IR-1) Sr. ^«ILAcT-bhnNU;U : 
t : X^/-;P (2 : 1 : 1) <DM&mm 

izms. 3 x 1 0 -*m o 1 / l \zmm tit. z. <D&m&i& 

AzmisaMiiVT. p-C,H„-C,H ( -o- (CH,C 
H.-O) (CH,) .-SO.NacDtt&CDWtax^ 

*>mmm#&o. 0 2 5mo 1 /Lnm&tuz&o ' 
£. ±.m<D&mm&mmm\zmffiisT, mwT4ox:x 



4$&Si2 002-353432 
34 

miz^&mmm^m-fcmm&mmzntz. 

[0 0 7 1] 
[ft 8] 

6JRR-1 

H 



HOOC LJ 

COOH 
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0 cm') C#LT. MSCSilf ^7XM*, i 
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- (i*£2 5wm) SrJf ALTi*a^t> 7.^— +f- 
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(SDlnt.C!. 7 »»JfE^ FI f-T3-K (##) 

// C 2 5D 11/04 HO 1 L 29/28 

F*~A(##) 4M1 18 AA01 AB01 BA05 BA30 CA14 

CA25 CA40 CB05 CB14 DD02 

EA01 GC20 HA25 

5F049 MA01 MB04 MB05 MB07 MB08 

NA09 NB05 QA20 RA02 SS10 

5F05I AA04 AA05 AA08 AA09 AA14 

BA05 GA03 GA20 

5H032 AA06 AS16 CC1I CC16 EE08 

EE16 EE18 HH04 



